I. Experimental Details S3

Materials and Methods S3
Preparation of [K2Cs(diglyme)2][C20H10 3− ] (1) S3
Figure S1
. UV-vis spectra of [C20H10 3− /4Cs + /C20H10 Table S1 . Crystallographic Data for 1 S8 Figure S6 . ORTEP drawing of the asymmetric unit of 1 with thermal ellipsoids shown at the 40% probability level S9
IV. Calculation details S10 Figure S7 . Equilibrium structures for models 1-K-small, 1H-K-small, and 1-K-full S11 Figure S8 . Equilibrium geometry configurations for 1-M-small systems (M = Li-Cs) S11 Figure S9 . CASSCF (14, 8) natural orbitals along with occupancies for 1H-K-small model S12 Figure S10 . CASSCF (14, 8) natural orbitals along with occupancies for 1-K-small model S13 Table S2 . Cartesian coordinates for 1-K-full system, optimized at the PBE0/def2-TZVP(K,Cs)//cc-pVDZ(C,H,O) level of theory S13
Electronic Supplementary Material (ESI) for Chemical Science. This journal is © The Royal Society of Chemistry 2017 Table S3 . Cartesian coordinates for 1H-K-full system, optimized at the PBE0/TZVP/ZORA level of theory S16 Table S4 . Cartesian coordinates for 1H-K-small system, optimized at the PBE0/TZVP/ZORA level of theory S18 Table S5 . Cartesian coordinates for 1-Li-small system, optimized at the PBE0/def2-TZVP(Li,Cs)//cc-pVDZ(C,H,O) level of theory S19 Table S6 . Cartesian coordinates for 1-Na-small system, optimized at the PBE0/def2-TZVP(Na,Cs)//cc-pVDZ(C,H,O) level of theory S20 Table S7 . Cartesian coordinates for 1-K-small system, optimized at the PBE0/def2-TZVP(K,Cs)//cc-pVDZ(C,H,O) level of theory S21 Table S8 . Cartesian coordinates for 1-Rb-small system, optimized at the PBE0/def2-TZVP(Rb,Cs)//cc-pVDZ(C,H,O) level of theory S22 Table S9 . Cartesian coordinates for 1-Cs-small system, optimized at the PBE0/def2-TZVP(,Cs)//cc-pVDZ(C,H,O) level of theory S23 Table S10 . NBO charges in 1-K-full system, optimized at the PBE0/def2-TZVP(K,Cs)//ccpVDZ(C,H,O) level of theory S24 Table S11 . NBO charges in 1H-K-full system, optimized at the PBE0/TZVP/ZORA level of theory S27 Table S12 . NBO charges in 1H-K-small system, optimized at the PBE0/TZVP/ZORA level of theory S29 Table S13 . NBO charges in 1-Li-small system, optimized at the PBE0/def2-TZVP(Li,Cs)// cc-pVDZ(C,H,O) level of theory S30 Table S14 . NBO charges in 1-Na-small system, optimized at the PBE0/def2-TZVP(Na,Cs)// cc-pVDZ(C,H,O) level of theory S31 Table S15 . NBO charges in 1-K-small system, optimized at the PBE0/def2-TZVP(K,Cs)// cc-pVDZ(C,H,O) level of theory S32 Table S16 . NBO charges in 1-Rb-small system, optimized at the PBE0/def2-TZVP(Rb,Cs)// cc-pVDZ(C,H,O) level of theory S34 Table S17 . NBO charges in 1-Cs-small system, optimized at the PBE0/def2-TZVP(Cs)//ccpVDZ(C,H,O) level of theory S35 Table S18 . Absolute energies of all systems PBE0/def2-TZVP(metal)//cc-pVDZ(C,H,O) level of theory S36
EDA analysis of 1-M-small systems S36 Figure S11 . EDA fragmentation scheme in 1-M-small models, where M = Li-Cs S37 Table S19 . Results of modelling of magnetic coupling (2J, in cm -1 ) in 1-M-small and 1H-Msmall systems (M = K, Cs) at different levels of theory S37
V. References S38 Figure S1 . UV-vis spectra of [C20H10 3− /4Cs + /C20H10 
II Magnetic Measurements
Magnetic measurements were carried out with the use of Quantum Design MPMS-XL SQUID magnetometer. This instrument works between 1.8 and 400 K with applied dc fields ranging from -7 to 7 T. Measurements were performed on polycrystalline samples of 1 (9.8, 9.5, 10.1, 15.8 and 19 .6 mg) and 2 (10.2 and 19.7 mg) manipulated in a drybox under nitrogen atmosphere and sealed in a polypropylene bag (3  0.5  0.02 cm; typically 15 to 30 mg). Prior to the experiments, the field-dependent magnetization was measured at 100 K in order to confirm the absence of any bulk ferromagnetic impurities. The magnetic data were corrected for the sample holder and the intrinsic diamagnetic contributions.
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Figure S5. Temperature dependence of the T product at 0.1 T ( is defined as magnetic susceptibility equal to M/H per mole of 1 or 2, ie. per one mole of corannulene trianion-radical)
for five different polycrystalline samples of 1 (circles) and one sample of 2 (triangles). The red solid lines are the best fit of the experimental data to the S = ½ Heisenberg dimer model. 3 Five polycrystalline samples of 1 and 2 prepared from different reaction batches have been measured over the period of one year (with several days delay between the preparation and measurements due to sample shipments). All our attempts to obtain a set of magnetic data in agreement with the presence of an S = ½ spin (doted line in Figure S5 ; C = 0.375 cm 3 K/mol with g = 2) have failed likely due to extreme air-and moisture sensitivity of the compound as shown in Figure S5 . Nevertheless, the vanishing of the T product at low temperature is a clear indication of an antiferromagnetic interaction between two corannulene radicals and indicates the diamagnetic ground state of the sandwich-type product. By increasing the temperature, the triplet S7 excited state (S = 1) is thermally populated inducing an increase of the magnetic susceptibility.
The theoretical expression for the magnetic susceptibility of an antiferromagnetic coupled S = 1/2 dimer is well represented by the Bleaney -Bowers model (  ) where N, B and kB, have their usual meanings, g is the Landé factor of the corannulene radical, and J is the magnetic exchange constant between paramagnetic corannulene radicals (S = 1/2) in the spin dimer (H = -2JS1•S2; Please note that the above expression of the susceptibility is normalized per radical). An excellent agreement with the experimental data is found with this model which yields J/kB = -7.1 (8) K (4.9(6) cm -1 ) for 2 and J/kB = -11.5 (5) K (8.0(3) cm -1 )
for 1 (solid lines in Figure S5 ; For 1, the found Curie constant is 0.25 cm 3 K/mol, showing that the radicals are preserved from decomposition at best around 67% in one of the five samples).
III. Crystal Structure Determinations and Refinement of 1
Data collection was performed on a Bruker SMART APEX CCD-based X-ray diffractometer with graphite-monochromated Mo-Kα radiation (λ = 0.71073 Å) at T = 100(2) K. Data were corrected for absorption effects using the empirical method SADABS. 4 The structure was solved by direct methods and refined by a full-matrix least-squares procedure using OLEX2 5 (XL refinement program version 2014/7). 6 All elements including atoms of the disordered {Cs(diglyme)} moiety were refined with anisotropic thermal parameters. Disorder was modelled with the application of soft geometric (SADI) restraints. EADP and RIGU were utilized on thermal parameters. The ratio of two parts refined to about 60:40. Cs atom was included into the modelling. Hydrogen atoms were included at idealized positions using the riding model. Crystal S8 contained some disordered solvent molecules that could not be modelled. The diffuse contribution to scattering was treated by application of the program SQUEZZE 7 as implemented in Platon 8 using the "fab" file construct. This construct allows the solvent density distribution to be added to calculation of structure factors rather than modifying the observed intensities through the subtraction of a solvent contribution. SQUEEZE algorithm located a void, centered at (0, 0.5, 0.5), with a volume of 264 Å 3 and the electron count of 50. This can account for a partially occupied molecule of hexanes. For further crystal and data collection details see Table   S1 . Figure S6 . ORTEP drawing of the asymmetric unit of 1 with thermal ellipsoids shown at the 40% probability level. Color scheme used: cesium (green), potassium (purple), oxygen (red), carbon (gray). Hydrogen atoms are removed for clarity.
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IV. Calculation details
Geometry optimization was performed at the DFT level of theory with help of parameter-free exchange-correlation functional PBE0. Light atoms (C, H, O) were described by the correlationconsistent basis sets of double- quality (cc-pVDZ). Metal atoms were described by the triple- basis sets of Stuttgart-Bonn group (def2-TZVP; in the case of Cs this basis set is equipped with effective small-core potential). All calculations were performed by using the Firefly program package (version 8.1.0). 9 The calculated structures correspond to the local minimum (no imaginary frequencies) on the corresponding potential energy surfaces, as determined by calculation of the full Hessian matrix followed by estimation of frequencies in the harmonic approximation. In the case of models 1H-K-small and 1H-K-full, only positions of hydrogen atoms were optimized, whereas positions of other atoms were taken from the crystal structure and kept frozen (Fig. S7 ). These calculations were performed with the ORCA program suite (version 3.0.3). 10 In this part, all atoms were described by relativistically re-contracted basis sets of triple- quality (SARS-TZVP). 11 All calculations were carried out with RIJCOSX acceleration technique. 12 Scalar relativistic effects have been incorporated by applying the 0 th -order regular approximation (ZORA). All optimized geometries were then used for subsequent analysis of the electronic structure of the product in terms of natural bond orbitals (NBO) approach. 13 All NBO computations were performed with the NBO 6.0 program. 14 Broken-symmetry (BS-PBE0)
calculations were performed with help of ORCA package using Yamaguchi formula 15 for calculating J coupling constant. In all cases we used Heisenberg Hamiltonian in the form: H = -2JS1S2. Thus, the energy gap between singlet and triplet states was equal to  = 2J. S11 Figure S7 . Equilibrium structures for models 1-K-small, 1H-K-small, and 1-K-full. Figure S8 . Equilibrium geometry configurations for 1-M-small systems (M = Li-Cs).
Multireference calculations were performed at the level of multiconfigurational perturbation theory of the second in XMCQDPT2 variant. 16 The same basis sets were utilized as for the geometry optimization (def2-TZVP(metal)//cc-pVDZ(C,H,O)). Figure S9 . CASSCF (14, 8) natural orbitals along with occupancies for 1H-K-small model.
S13
Figure S10. CASSCF (14, 8) natural orbitals along with occupancies for 1-K-small model. Table S2 . Cartesian coordinates for 1-K-full system, optimized at the PBE0/def2-TZVP(K,Cs)//cc-pVDZ(C,H,O) level of theory. Table S3 . Cartesian coordinates for 1H-K-full system, optimized at the PBE0/TZVP/ZORA level of theory. Table S4 . Cartesian coordinates for 1H-K-small system, optimized at the PBE0/TZVP/ZORA level of theory. Table S5 . Cartesian coordinates for 1-Li-small system, optimized at the PBE0/def2-TZVP(Li,Cs)//cc-pVDZ(C,H,O) level of theory. Table S6 . Cartesian coordinates for 1-Na-small system, optimized at the PBE0/def2-TZVP(Na,Cs)//cc-pVDZ(C,H,O) level of theory. Table S7 . Cartesian coordinates for 1-K-small system, optimized at the PBE0/def2-TZVP(K,Cs)//cc-pVDZ(C,H,O) level of theory. Table S8 . Cartesian coordinates for 1-Rb-small system, optimized at the PBE0/def2-TZVP(Rb,Cs)//cc-pVDZ(C,H,O) level of theory. Table S9 . Cartesian coordinates for 1-Cs-small system, optimized at the PBE0/def2-TZVP(,Cs)//cc-pVDZ(C,H,O) level of theory. Table S10 . NBO charges in 1-K-full system, optimized at the PBE0/def2-TZVP(K,Cs)//ccpVDZ(C,H,O) level of theory. Table S11 . NBO charges in 1H-K-full system, optimized at the PBE0/TZVP/ZORA level of theory. Table S12 . NBO charges in 1H-K-small system, optimized at the PBE0/TZVP/ZORA level of theory. Table S13 . NBO charges in 1-Li-small system, optimized at the PBE0/def2-TZVP(Li,Cs)//ccpVDZ(C,H,O) level of theory. Table S14 . NBO charges in 1-Na-small system, optimized at the PBE0/def2-TZVP(Na,Cs)//ccpVDZ(C,H,O) level of theory. Table S15 . NBO charges in 1-K-small system, optimized at the PBE0/def2-TZVP(K,Cs)//ccpVDZ(C,H,O) level of theory. Table S16 . NBO charges in 1-Rb-small system, optimized at the PBE0/def2-TZVP(Rb,Cs)//ccpVDZ(C,H,O) level of theory. Table S17 . NBO charges in 1-Cs-small system, optimized at the PBE0/def2-TZVP(Cs)//ccpVDZ(C,H,O) level of theory.
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EDA analysis of 1-M-small systems
The bonding between bowl-shaped fragments and positively charged alkali metal belts (see Fig. S11 Figure S11 . EDA fragmentation scheme in 1-M-small models, where M = Li-Cs.
Influence of bowls sliding on magnetic properties
In order to provide additional arguments on stabilization of the ferromagnetic component of magnetic coupling between bowl-shaped radicals in target supramolecular aggregates due to bowl sliding with respect to each other, the modified 1-Li-small system was considered (hereafter called 1-Li-small-iso). In this new model, two bowl-fragments were placed right on top of each other (in other words, in a non-sliding fashion), whereas the distance d1 was kept exactly the same as in the fully relaxed 1-Li-small system. Thus, the influence of the bowl shift on magnetic coupling between two bowls was excluded. Magnetic coupling in this system was calculated at the same level of theory, using broken-symmetry DFT approach (BS-PBE0/TZVP/ZORA). 
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